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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57) Abstract 

PURPOSE: To attain the high speed of the cache memory 
system of a CMOS microprocessor by embodying a fast 
TLB circuit using a CAM circuit capable of conducting a 
high frequency 

CONSTITUTION: Match lines of the CAM circuit arc 
hierachized and the signal of the match line 31 of a 
first hierachy is stored in latch circuits 306, 307, 
308. The match line 34 of a second hierachy is 
discharged In the period of the precharge of the match 
line 31 of the first hierachy by using the signal 51 of 
latch circuits 308, 307, 308. Moreover, the match line 
34 of the second hierachy is precharged in the period of 
the discharge of the match line 31 of the first 
hierachy. Thus, a high speed cycle is attained because 
the starting of the precharge of the match line 31 of 
the first hierachy is not need to be delayed untiil the 
discharge of the match line 34 of the second hierachy is 
completed. 
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"L" , 5 ltt "H" (etc*. 

[003 1 ] 3 1 Kg«SftfcC AM-fe^OK 

VAK£C*»1 if 9 hrfe*-a#*ft«N 

MOS 106*. **l>»3 lK8«3ftfcCAM-te 

A'OioeKfla-rftNMosaw^tao. miw 

*83 ltt "L M £fc*. "r«c*>%H3*H«r^Ufc 
»ttf*iJBBW«:»l6 , rS. 3 1#"L M iftSCit? 
PMOS 2 0 5#*>U 5 0tt "L" *6 "H" fc 
SttW*. *fc % 5 ltt "L" % 52tt "H" £&S. 
o*9, 3 1 CCSSttSnteCAMHziKDgBta^-^tV 
AK£'C*>1 tf? hT?fc^-a*«*ti«5 ltt "L" £ 
ft5. C©££CLK3tt " H " , /CLK5tt ' L " • 
&<DT\ NMOS 180. PMOS2 0 6ttt7-C5 

[0 0 3 2] 3 ltcmm$titcCAM*)\s<D3m?~2 

tv AW-r^r-surc»ntfcAMfe;u3 o 4<dnmo 

S 1 0 6 £3 lfc!8«3ftfcCAMfe;U<Dl 0 6 tctB 
St^NMOSW^tt^^ ffiSU0 0fc<fc9 3 1 

ommt m h h fcsfctis (0 3«^r^b/cjgff^ 

C<Dtg££^LTt>£) . CLK33W "H " TNMQSl 0 
B#*>tt<D?&0Oi "L" ©SSSWfcLftH. *fc, 
5 ltt "H H , 52tt " L " £&5. oJO, 3 1 K$ 
^3 hteC AM-feiUOEttlf*- £ £ VA^t-S L 
Tt>fttt5 ltt "H" £&S. 

[0 03 3] ±©tt«*6CLK3* " L w fc, /CL 
K5£ w H H fcU 5-^306, 3 07. 308<DiK 
SS&iettU 3 1* " H " ic7*y ^ + -yr*ttf^Ko 
O^rSiWrSo CLK3£ "L" CC. /CLK5£ 

"H^cncit, NMOS 18 0. PMOS 2 0 
6tt*>L3 0 7, 308tt7'j7^P?^iLti 
<„ *fc, NMOS 108tt*7£ft£ o CLK3** 

M L W K&SCirPMOS 2 0 4#tf>£&9 3 1 
tt "H" icfc*. 3 l» "H" PMOS 

2 0 5tt*7{C&£ o 3 0 7. 3 0 8#7 y 97^7*9 
7 p iL/ra§#PM0S 20 5. NMOS 108#* 
7£ft&C£T\ 5 0. 5 i©«a«»ko&<«c4. 

3 l<E>r-*£7y 9 7'7n9 7'3 0 7. 3 0 8CC®r) 
iitf|5|B3 0 6©PMOS 2 0 5tt, CLK3# 

"H" frh "L" /CLK5# "L" *>6 M H " CC 

^y^t-y-r*H»©3 1 W L" ©ttdft® 

5 0©*tt»i*r "H" £&oTfc9> yvvfy 

D^3 0 7, 30 8<OfS«*J««3n4Citttt^. 
5 9*0183 0 6. 307, 308. 180. 2 0 6© 
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3 KD^y^t-ywacc^ra i# "h" £ 

ftOPMOS 2 0 5#*7£ftSC£, CLK3# "H" 
*6 "L" «c^{tr*i8iBttlBrPMOS 2 0 
>bTi,>T*>7y 9 7*7D 97*3 0 7. 3 0 8<Df#$R# 

[0034] C LK 3 £ "H" *»6 "L H «C. /CLK 
5* *>6 *H " fc»t8tf*iU5>yfcoc>T 

5o# " h w ©Js^twiccBiottwra. clk3* 

10 " H " *>6 "L" «caft3#*jr-f 5^^*, 3 1 * 
"L w £fr*)5 0# M H M , 5 1#"L", 5 2** 

" h " £&^/d£ratitf, 1 5 *M>or 
i>. ££&c, 3 icD7'y^ + -^5cs*rSB#pa*>f>^ 
l^mSiT^tt, CLK3W " H " frh M L M 

«:»to*:a*-f>^-ir lsoiis^paeffiPMos 
2 0 5*J*>ur(r»a<Dr, pmos 205, 20 6 

©■^-/XS:>r>^-^3 0 8<Z>NM0S<fc9+#**< 
RH"i-&Cir, 5 1^"L" iftofc^r. CLK 
3* "H " frP> "L" (C9!{b3«r«>^-*«||[«3ti 
20 oJO, CLK3* "L M *>6 " H H <hL, 

5 l*s "L" iftofc^BiOattcuG* "H" *6 
"L M /CLK5^r " L, " *6 " H " «C»fcS*r 

[003 51 *279^834 ©SMIKloiirittia'r 
So *2 7^jg3 4tt, CLK3*5 "L" . /CLK 
5tf H H" (DHNHCC, 7 y 9^709^*3 0 7, 30 8 
©IBt8Uri>*tt«CCJ:f5NMOS 1 o 9rj&m$n 
So o*0, CLK3^& " L " . /CLK5^ '* H ** t 
bxmi 7 9*83 l*7 p y* + -^-rSJt8HKC»2 7 

30 9*83 4HUc«3*i*. 

[0 03 63 *279*83 4CCtt, VA<bCAM-fe;U 
©Stg^-^^M^SJ^LrJt^O/c^S 1*3 4CC 
fiAS/c^ONMOS 109i v ffi(D[Hl«<Dl5IS§CD 1 
0 9CCfflS-rSNMOS#amccft|«3tlS. 34tt/ 
CLK5^ " L " ©JWCPMOS 2 0 7T7*y*^ 
-^StlS. CLK3£ " L " «C, /CLK5£ "H" 
CC-rSC4r2 0 7B*7CcttS. igR4 0 1BH1© 
»5i4 0 0i(5jDfl!i#?:-rSo V A £ C AM-fe;KDfBtt 
f t ->K^C*lt9hrfc^HR#*tltt, 5 1* % 

40 ft«t^27 9*83 4(c883tiA:tt©BRM)S 1 

was-TsaRa** W L" £*ori^©r, clk3^ 

" L " K % /CLK5^ "H" K&££, 5 3*5Wi 
53IC*g«(IW M H" £^cSo 53*SWi53 
M H" (cftSi. 10 9**SC»ttl 
0 9CCfflS^SNMOS3W*>£ttO. 34tt M L"K 
«C4. o*o, VA£CAM-fe;KDIBtg7 ? -^«:^-a 
**tltf3 4tt "L" ^CftSo afc, VA£CAM-fe;b 
©EtSf r -**«±T-3»Or^tiK3 4» M H" <D** 

50 [0 03 7] HJtfWUfcJ^fc. *^<DCAM@S8 
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fl^OMSBtt, CLK3#"H" Kfco/t&r- * 
$3 2£ "H" {cBtt-rS^-jrSF^^^ao 1©» 
iP#RB £ CAM-feil/tf- £ Ett?*- * %tiM 

LNMOS 1 0 6^^>*T€>SrcDSii^fccfcC/7 
?*@»30B f 30 7. 3 0 8 (*4t>«3 0 6. 3 
0 7) ©iimB©fl£ftl-?7?tt3 l*^i/*t- 
y*SIOT©WCtta. i2 79«3 4©tt 

1 0 0 3 8 ] a 1 TttBIRtfB*{koftSW«c«*^L, 
Tt>£#, ^9^0K3O 6 . 307,3 0 S©^-^©^ 
0ii*»3 0 8*-f >/t- jrHBrtttt<«Att2A* 
nwdHB£U Bgt5ro©»l7^KD-a, * 
-§&:©fi*R£-o©5 9 ^[glSS3 06, 307, 308 

fciM&«&Ett-rsc£> nmos io9£io9£ 

WW-*2A*NORHB3 0 9*1 0 9£/CLK5 
h fc ill* fcNMOS ©a^JPKJCg^jfe^ 5 C 4 
ftif*^Ittr*S. 3 0 6£2A#NAND£?-££> 2 

[0 03 9] *fc. ■10BK a Ctt9?^HB^IBV(c 
-r*fc»fcCLK3# "L" 04i*l7 9 fI3 1t 
^■^t-^»27^83 4%)KlU CLK3# 

"H" 7-^83 l«ttSL«27 9 ^flE3 

4*^y^ + -y-i-S0»^ofc^ Wt«* CLK3 3i 
# "H" ©JBH4CLK33&J " L M ©»<£ < 
U ftl 7-^83 1 ©:/■/* + -: ^BB4}S< l/TS 

C L K 3 ©^WX©f*:z- r^50 %JMJ*©ffi£ - J- S 
»£) KB, Bl©HBrtt5**BR3 0 6. 30 
7, 308«cy-*#BBt3ti4Jlill (CLK3# 
"L H (DOT) *sji<tta. *©J:5ftJ§£fcM\ 01 
7 ^S3 l©«#4Ett*55**BR*v>iirxi, 
-T^^BRiU CLK3^ "H" 7&>6 M L M St£ 

277f834(DS(lW||« ft«tXl/-^ 
?^KEtt^iC£#*C*5. ^^©f*-* 
i*27^>34 ©ft*©JBlH 9Uv ^ft^f 

i©»ffi*Hl<D3 0 9(DJ:^{C*J5S-r*C4'C. SI 
©@SS£ Httcc&2 7^834 fctegr » S. 
[0 0 40] ^CCH2<D@ffiCCO^rSiWrS B 02© 
HRtt. Bl©5**BB£H«©***ER£t/C» 
<o B2BVA£CAMfe;l/©Ett7 r -*#£THK0 

*PA*EttLTC>SRAM©7-F«*iltJlU JgjH 50 
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7 F U^«:^/cT^Lri^o ±-Ci8W0/cJ:5 
CLK3£ "L" . /CLK5£ " H M £T££ V 
V A £ C A M-te ^©Ett**- * 4*4tHR L T Utitf 3 
4B "H" ©iiSfb-S-T. VA£CAM-fe;l/©Ettr 

4# "L n £&£. C©3 4©<f#B&X>F ! J (ff) 
©— &, C©&x>p; (ft) ©- 

S. *-&<DM-f*/8C>T, VA£CAM-fe;l/©Etfr 
-*^TH8LfcRAM©fT*iW!U ffiEHrFU* 

* vAfc*fj£-rs^ir Ku^PAtB*aj-f. c©& 

3 4©fI^£RAM*7*iz;*T£$[ffl^T*!# 
S#*5. CLK3# "L" , /CLK5# M H " ©tt 
fflW« % 5 5KB3 4(Ofi#«:t6SLr3 4©Se» 
* 5B«Ctt3 44HC«WHl*3tl4. CLK3# 
M H" , /CLK5# "L" ©£*B, 3 10, 3 1 
1, 3 1 2£ 1 8 1 ,20 9ttBl©BB<bffl$(C7? 
^[HR£LrSJ^, VA£ CAM^;U©Etir~ 
SrT*i3 4tt "H" 5 6& "H" £&0, C 

©5 6©g#*ffl^r (BitttWfcRtfiuy^jrKB 

tt*r*&£o*o ram©7- F»*afiWr*s (@2 

ttRAMOT*«WI|#, CLK3# **H " , /CL 
K5# "L" ©JBBJ:0/h3C>Jt&©BB*5*Lro 
S) o B2©9y^HRttBl©^3r^BBt^o^ £ 

[0 04 1 ] bsr Ht-^CoaafcoifiTIMl-r 5c VA 
£CAM^;l/©IEttf r -4r*S--ab*:«^CCtt, ±CCJS 
^fcJ:5K:RAM*6PAtR*IB#5#. VAtCA 

5£«K6T, £TCDx>Hj (ff) rVAiCAM-b 

^©Eft-f-sw-sysofca^ccB, ?fgp©iBte« 

a£7?-feXLTiB®y F U^VA«C*tJ£'TS , ftHT F 
^PA-t«*fflSa»*il«t6ftl>. C<Dtc&>, VA 
£CAM-fe;b©Ettf r -^^-a*r^x> h »; (ff) ifi 
*s©^. **wi^r©x> f ij (tf) rvA^CA 

MtJl^Ett^-jfsW^^ttO^tWJiJ-rafi^a 

[0 04 2] B2©6 0tt % C©«J(©fc«e>©t v FM 

[0 04 3] PMOS 2 1 0B, CLK3# "L" © 
R^5C5 9©^»;^ + -^©fc^©^^ < hOT»< 0 V 
A£CAM^;b©Etir-£#-ao/ct§^ 5 7©^ 
ttB "L" Kfc5©-C, CLK3^ "H" . /CLK 5 
^ m L"£/j:5<*:, 5 8>^"H" «cat). PMOS 2 
NMOS 112*i^><b&0, 5 9B 
£44. 59«lBCAM©^r©x>F , J (tf) 
©NMOS 1 1 2fc«S«NMOS#«il3-h, £ 
©lx>FU (ff) TVAiCAM-feiKDIBtgf-^^ 

-H»ort8 0«:« m h w ©Bffi3*W6hs (cam© 
x>h»;©*rvA£-a-r^x>F';^^5ig^ ^ 
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0-aLfcx>hyo«Bffl«ir*S) . t©60© 

T£x>|- y (ff) 3^*4 Ci (t* F) 3!CC 
£T©x>hy (tf) rVAiCAM-feil/OiBttf 5 -* 
*^HRCW§&KB % NMOS 1 1 2 iffe(Dx> h »J 
©NMOS 1 1 2CCffl3*5NMOS#*7£ft5© 

gfiU0 2K:j:9 5 9B "H" fc«fcti, 6 OB 
"L M i&S. C©6 0© M Li M OWVAiCAM 

(3 X*St,>B5Xfc v h) 

[0 04 4] *fc, H2©@BteB«TfcttWT5«Mi 
NOR@B©ftaKU-/>«5 9B. CLK3 

** "h" , /c lks^ m l" (ommci&mztiz® 

X\ ^ ^ ^{p]?S3 1 0. 3 11. 3 1 2fcx>h 'J©- 
B$HI#M 2v^^3 4CDjBcmS*PHli 5 9 ©ijflWSffl© 

[0 04 5 ] B2CCB, 5 9&CCAM©£T©x> h V 
<tr) ©NMOS 1 1 2fc*HS**NMOS*S8lftL 

wet* Kt#*«*-rs^(c*5. 

C 0 0 4 6 ] m 4 B##ffll©C AM@S8©C AMW© 
^tefll*7S0TC>3. NMOS 1 0 0*6 1 0 3&J:tf 
PMOS 20 0, 2 0 lBRAM-feJbil/C»<. 

[0047] 30B7-FH*. 3 2. 3 3«f-^i 
3 lttfl7^i4^ D 

[0 04 8] CAM-feJKO^X *Str>BCAM© 

^OJ6ff*ttWrS. <f-**tf*i&trtl£B, 04© 
GW*feJl>B % ffl«ORAM-fe^iig«CCttf¥3l*SCi 

"r&fefc, 9-F*3 0* " H H t LX % « 
^©7- FM&»RU 3 3©-** 

M L M iT^Cir, B4<DCAM-feMC? : -*48# 
iii?Ci#T*S. CANHr;l/©f*X MSfCC AM-fe;l/© 
IBtef r -^*K^ffi*r^^7 : -K«3 0* M H " to 

S*ttftrr 4 C 4 BjMTcd R A M-fe Jl/ iBWr * & 0 
[0 049] CAMtUroHrf»f|5«:oi>TlBiHr 

B4©CAM-te>0'3 0 4CC7 r -*jgi3 2£ "L" £ 
Itf-^ *»*ii^«{c V A ilBtgr- * £JtR-T 

tf©T\ PMOS 20 1. 2 0 2, NMOS 10 

2. i osov-hmmz m l" i&on^o c©£ 

PMOS 2 00, 2 0 3, NMOS 100. 10 
40y-h*tiB "H" ifr*. PMOS 2 0 2. N 
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mos i osov-hmmt ,4 l" % pmos2 0 

3, NMOS 1 0 4©y-F«ffiB "H" ifcoTO 
&©T\ PMOS2 0 2, NMOS 10 4B*> 4 N 
MOS 105, PMOS 203B*7©tt»£& 

*. Jt$Srf*VA©i try h^satt^-fiHSLr^ 

titt. B1O30 1, 3 0 2K<fc9, f ff -jf«l3 2B 
"L/fc. 33B "H" tefglfjSttSo PMOS 20 
2. NMOS 1 0 4#*>Lr^S©T % NMOS 
10 6©y-hm{4*> "L" NMOS 106 

10 B7>«3 l©tt*CCB«F#t,frl>. -# % JtlW* 
VA©1 b*7 HdJiEtt^-irt-aLrOftWtitf. 0 
1©30 1, 3 0 2CCJ:0, f r -**3 2B "H" CC, 
3 3B "L" tcmmZtxZo PMOS 2 0 2, NMO 
S 104W>lt^4©t % NMOS 106©y- 
F«ffifc "H" iftO, NMOS 1 06{C<fcOv^ 
J&3 IB "L" CC8(^£ft£ 0 H1©CAMH2JU3 0 4 

CO 05 0] H4©CAM-fe;KD<fc^«:, CMOS^ 
20 YvlslsTsZ (PMOS 20 2. NMOS 104te 
iO'NMOS 105, PMOS 2 0 3) tv^i 
3 1 SrftflTr 3 NMO S 10 6 ©y- b fclHHrr S$» 
JKCOOTBWTS. **8Wfc©fc»ic % CAM-te^S 
0 4©y-h«{i/hS<SB9h-rs i fiW#*0. nmosIO 
B©^-Hifc/J\3l>. COfciE). NMOS 10 6K 

*-&s««*/h3 < . Wifbofca&Kttv * *«3 l © 

S?^o/cCAM-fe;KD7^i3 1 *ftm*r^N 
MOS ( 1 0 6*<fctf 1 OOfcfflSTSNMOS) ©F 

30 u^>mffi©s^€r«WTte©r, 77*«3io* 

* (PMOS 202. NMOS 10 4*5«fctfNMO 
S 10 5, PMOS203)t7^fi3 1SttBf 

^nmos i 06©y- bzmmtzctv, NMO 
s 106 ©y- hmi4©tgiti*m^mEtc^u < r 

MOS 1 0 6CC»n4«»**#<'C*5. Ctl6© 
^*^c J: 07.^13 1 ©SWCCBt SWFlH*JS«rc 
USttCAMIWfAHiaStlft. NMOS 

40 i o 6 ©y- h m&©sg*i*mis^E 2 cc^ o < r * & . 

[0 0 5 1 ] H4©CAMis^©miB. CMOS ax 
h7>^^PMOS 2 02. NMOS 104fcJ; 
O'NMOS 105, PMOS 20 3^7^13 1 
*tt«TSNMOS 1 0 6©y-h«rl8ttO, NMO 
S 1 0 6©y-h^{4©iSu^;U*miS^E2^L 
<btcCt, WSW»CAM-feiU©v^*-«3 1 
"TSNMOS©FU>f>Sffi©«^*^-r5C<5:r, 
50 7 9 «3 l©aFSSa*fi»LfcCtr*5. 
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[0 05 2 ] H5<DBBttH 1 <DCAM@K<D7*-*« 
K*-</*3 0 2(Z>-«*^UrC>5. m-^7 0«f-^h 
C A MHr JKDifitg-r- * Zmfrtiittc&XDMffltm 
gftfet/tt**. 7 0£ £ OrCAMKltgS&ft 
£tt£ 0 7 0* M L M iU/ciS^ 2A*>NOR@?g3 
1 6ttVA4©KSKM#*lH*U -T»<-*BB3 1 
5«m^ "H" £ffl^f£o -f>/<-*BB3 1 50>ffl 
#K:<£9NM0S 1 1 6**<c*>©tt«jc*5or, 
PMOS 2 13, NMOS 1 1 5 tt-f >rC- jrHB 
<!:0Tft< o PMOS 2 11, 2 12, NMOS 1 1 
3, 1 1 4tt2A*NANDBB£UTtt<<Zre, B5 
©BBttC L K 3 i V A 4 (DS^fi^OA N D&Wf 
*^-*»33fcffi*raj:5fl< <Hl<D30 2ttC 
LK 3 tV A4<DAN DtUmm 3 3 K tt^T 

[0 05 3] <t^7 0£ W H" £OTCAM-fe;U<DfStg 

fttC^xSWrZ. 7 0£ *'H M &CT&£, 
*[§IS&3 1 bO&tlte "L" <tftD, NMOS 1 1 6 
£/ c ^ 2A*NOR@SS3 1 6<D 
tftfjfc " L " <bft9 v NMOS 1 1 4tt*7. PM3S2 
1 2tt*><D««K;ftSeDr> PMOS 2 1 3£>y- 
hUfitt "H" «ctt*. PMOS 2 1 3 coy- hUft 
* "H" {C«cS<d-C, PMOS 2 1 3B*:?<D#31k: 
NMOS 116, PMOS 2 13#tf7<Dtt 
BfcftSOT, f r -^S3 3«ig-<>fc^y>XCD^ 
ctftD, RAM-feJl/iUrftftS-ttSCAM^KOK* 
HlLWtr. r~£JS3 3(Dm^{tU gijtcgtffc 

[0 0 5 4] H5©@R©»»tt % 2A^NOR@SS3 
16, ^>^-*BB3 15. ^Xh*-Kft#7 0CC 
•fcOCAM-feiKDEtty-jrtjBaLflj^r, CAM-feJU 

[0 055] H6«#|BBlOH»a«!l***brt>S. 
H6B, HI. H2. 04, 0 5 (D|iISg(Z)#gP(DiiiiB$ 
HkDrtR IffiJns) <t, CLK3te<J; 

tf/CLK5# "H" ®Un£ "L" ®gm#*U>« 
(t^jx-tv 5 0%, H*©*Y^;H^B/2ttC© 

Abort,**. t^BBCDjKBHtt. »17^I3 
1 <Dfi#*5 y *HBfcK0 ji*T»2 v » *H3 4 * 
ScSU 3 4©ffl#«r^^^@is«cKt)iitf»^«:oi> 
r«0rir»4. fMBOWMOARtt. #2HI§<D 

«#©E#T*brc»4. faaRrtt»2 77f«3 
4(DM#€rfi^F'r57 ? *@ffi<D*a ? ^{i^CDStt^ 
H2 0BKdX(ctt««s t jBB«FBI0tfc«ft<3[>rBI2© : 
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[0 056] *«W©HBrtt % 5 * ^@B*«fi&rs 
fc»<D-f://t-*HB3 0 70SB*B*<fceF7 9 ?H 
B<D«^5 l*CLK3fcBHl/T»2v**|t3 4«: 
e^T^/c^02A^NOR@B3 0 9 CDiISP$RB/c 
tf, W2 7?^«3 4«tt»SSr«»EVn#^» 

<as. u*>u 86*bb"cbclk3# m h m omm 

fcB2v**S3 4 4tt«U 3 40fif*7^iR 
10 H«l .8 4n s iA^C^ — *\ *#S9J<DBB , C«, 

clk3^ **h H <mmm\v**mz i*ft«u 

3 l©®#*7 5r^BBCCffi«)ii«>«^t>C[)^ *-r* 

^«FlB©l/2©«fBI« 1.27ns 

ft, *»W©BBCCi0ft3 0%©*^^jl/l^©)S« 

[0 05 7] H7B**W©f6©IHt«*^Ori>S. 

-f»N*-£0B3O6*C^ **BB3 0 7, 30 8KK 
9&tfffl*5*Ufc# 4 H7DBBI2. -f>^-*BB 
20 (PMOS 2 0 5, NMOS107, 119i*a, 

KffiCCjDifch7>^7r PMOS 2 6 
3, NMOS 1 0 8t»lv^fi3 
*BB3 0 7 f 3 0 8fc«(!Jj&frJ:5tt< o *fc % 01 
©CAM-b^3 04«CJ:i»l ?7fl3 1 <DtknZM 
MitTZ>tcftlC % -f>^-*BBPMOS 2 0 5, N 
MOS 10 7,11 9©ffl*@#*y-h«5«caijL 
fcNMOS 117, WWMOS 1 1 8te£riSill 
W#«3 1 (DM&ZmnTZ, NMOS 1 1 8©^ 

30 wean*.*, nmos 1 1 QtomztcD^xmrn? 

7 1 fctt-^SE (7 1 iGNDHO«E) *HJJD 
TS. ^7U>h 5^-@SSibr»< NMOS 1 2 1 
KJ:^ NMOS 1 1 9«c»nS«at7 
tmtZCtifixtZ. cnccd:D, -f>/t-^BBP 
MOS 2 0 5. NMOS 107, 1 1 QCDmmL^ 

<-f >><-*BB©HWj3W "H" 3&»6 "L" CC^ft 

tzmivy?m3 i<omik) 1 1 (om&xm&t 

-<>^-*BBPMOS 2 0 5. N 
MOS 107. 1 1 9®&3L&(,><f£. iiWtt-/-/ 

-f>^-*BBPMOS 2 0 5, NMOS 107, 
1 1 9©ffi*# "L" ^>^> "H" «ca{bW&»S»l v 
*>^«3 l<OWfifcW(f<&<5. -f>^-^BBOffl^3W 
M L" *6 "H" IcWtiTSBl vy^|R3 
i*<ttS©T, CAM-fe;b3 0 4K:J:Oft«LftWh« 

& 6 ft i>* i » *a 3 1 s < ft o jhi 

flsmft«wt**B-rs 0 

[0 05 8] H7(DBB<D4$ft». Sl7 7 f83 1(0 
i0 jfemB5tC, NMOS 1 1 7fcJ;tfNMOS 118. 
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7 sr^fc^-jriBlOi&tf-f >^-*[§BPMOS 2 
05, NMOS 107, 1 1 9tC«fc0mi^y^jB3 

**K0iite-r>^-*6ll8<DNMOS 1 1 90SiS 
*rfirSH9«<KJg'r6C4'C, igjgfbOfcC it* 

H7tt4>><-5rHB4*B**©#*y-h*« 

ICMZ-tc YvyXVyMOSVmi 7^83 1 ©(g# 
*^9?@K«cW0iitfiIKW*^trc*5*J, 01(0 10 

[ 0 0 5 9 ] m 8 tt#ISB©fc ^ hfM*£HB©IS* 
H9ttB8©I3B©«^«»4^UTlr>S. 02 
<DBB"Ctt. S2 7y«3 4©flft *B?*-f> 
^-*iB3 10«^i»3 11 ( 3 12tcBXDiA 

/c lk sector y-r^ 5 ^^sbfp-rsNOR 

088 (PMOS 210, NMOS 1 12) ttyF 
0*^^£ffl£^L/c#. B8©[§B«> jSj£ 
fb©fc»0CNOR@B©*a K !W >Jf§5 9 £Rf/lfb 
U (KB*«*fb0ft:»CCNORIeIffi^*-fe;^y-fey 20 
MbLfcEBW^Or^S. B8©HBtt> »27 ? 
*«3 4<Dtt#*5**H»3 1 1, 3 12fc»»)j^ 
*M»5 7 i, {fe©x> h y (tf) 7&CtBi!§-f 
ift^(D0R(i#^8 5tCW^T^IlISS<bLri»< o fc 
? h ©»£«:«:, 8 5&C " L " OlWlBAiti, fc* 
hflHIB ltt M L" 4&&„ 

[OO6O]09{cSot08 ©BBOttft&ttWT 
MhF9CCtt % /CLK5<bimtl (S^9£/CLK 

C^8B©^n^^®#«rftlA5. 374K81, 8 2 (C 30 
^•ti-en 8 0,83 t HfflrBfS©«p|HiItifcfi#*tB 

9, /CLK5** "H" , CLK3rt* "L" ©4£> 5 
8, 84. 8 3. 8 2<onmz "L" , 8 0, 8 1<DI 
fttt "H" 4&oTC>S. PMOS 254**tf>©« 
JBtt©"C % 8 5tt "H" iftotl^, CAM-fe;l/©!2 

8©5 7 3^*S^tt3feJUCca«Stifcffi©x>h y 

^\ «WUrt»Sx> h y<DCAM-biW!E)Btt'f- 40 
*4VA*J-au 5 7©«fi[B "L" (CftoTMi 

c©4*. cAM-fe;u©iati7 :r -^iVA^-a 
T£x> h ytt-oufrttwjfttot, ffe©x> h y 
©5 7(CtH^-rSig^©m(4«^r " H " 4ft£ e 
[0 0 6 1 ] CLK3# "L" *>6 "H" CC % ftSB©* 
0?>M9, /CLK5** M H H *>6 "L" &C^{b*T 
Si, 5 8©m{4«, "L" iP*> "H" CCSftr*. 5 
8# "L" *>6 M H" ICX{tr*4 f NMOS 1 5 1 
#*>U 80** 4&4. gft450ttNMOS 
1 5 1 (fcitfNMOS 1 5 lfc33Wcttlt34l£ 50 
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NMOS) #3|-7OJ|6iC8 0©*tt4 "H" 

4 5 0*atiS«8S©ffltt/jN3(r>. ccr, 8 0CCttf6 

©x> h y©0gg©NMOs i 5 i cctaarsNMo 

Sa0ttttt3nNORBR««lSOr^«. 08rttffe© 
x> h y©0Sg©NMOS 1 5 lCCfflS-TiNMOS 
«S«bTB7n3tiTl>£. Sfc, 8 0(ttttex>MJ 
»©{SJ#©-*>©NMOS 1 5 1 (Cfa^-TSNMOS 

[0 06 2] 80# " L " 4tcS©'t\ PMOS 2 5 
3*M">U 83# "H" te^fbTS. 8 3** "H" i 
&6©r, NMOS 15 6**>U 8 5^"L" 4 
ft*. 8 0 4EISl8 5{Ctt8 0K:J:0^ci^^t3nfc 
ffe©x> h y©@8S©hM0Sl 5 6&CfBST£NMOS** 
ttNStiNORBB<r«ai/ri»«. B8Tttfft©x> 
h»J(D^P^(DNMOS 1 5 6(Cffl^-rSNMOS 
tt^BSLtH^snroS. Sfc, 8 5fctt*gx>M 
©^D » *StfC^U>»©NMO S 15 6 S 
NMOS#ttR3tl&. 

[0 06 3] *Py*^>^-2le||g37 6. 3 7 8, 
4>'*-*BB3 7 7 tt, 85©ff-^£CLK3, /C 
LK5«CHDHLrKDii05»*H»4LrilK. 2n 
*^>^-*[IIR3 76«CLK3** "H" . /CL 
K5**"L"©4t, 8 5 ©fi^&Cj£§LTfS#£tti;ft 
L(h7>X^7U>h©tt»), /CLK5# "H" , 

^@8S3 7 8BCLK3* "H" . /CLK5^ "L" 
©4*tU*3W»-/>t;-y>^(Dtt» i /CLK5* 

"H" , CLK33W "L" ©i* v 6 l«Cj£SLr«# 
*a*"r5J:5«:tt<. CLK3^ "H" *6 M L M , 
/CLK5* "L" *>6 "H" KSHbTat. C©3 7 
6, 3 7 8, 3 7 7r»fiR3hS'5-y^0K«CiO8 5 
lKllBtSStiS. 

[0 064] 58^ 4< L" ^6 " H ** CCSBfbTS 

C4r, 5 8^ "L" " H " CC^bL/^^e-/ 
>^-*HI»3 7 0 1 3 7 1. 3 7 2. 3 7 3©2iiB$ 
MMMTZt. 8 4^ "L M ^6 " H " Cc^fbTSo 8 
4# "H" iftSOt!, hWOSl 5 3#*>4tt«J, 5 8 
# "L H CC^So CCC, 08©NMOS 1 5 3£>f 
>^-*HB3 7 0, 3 7 1, 3 7 2, 3 7 3©j!5*fi 
#8 4r«tW*@B«5S:*, i#©ffl*®#©»b* 

Lxnmvim<ommm^m^Limt 410 ^tt-c 
•fe^^y-fey naB4ff^c4 4ra. 8 4** "L/fr 

" H H 4ttS<fc5rt»^a y ^<t#9©vS;l/XiB*89!tt 
*f£C4t\ PMOS 2 50. 25 1, NMOS 1 
5 3CCttBffla«**ti4l>J:5K8tr*4. 
[0 06 5] 5 8*5 "L" 4&S4, 58*« " H M *>6 
"L H «cSE<bLfcl«Sl*6-f>^-*HB3 70. 3 7 
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1. 372. 37 3<DW£9ffiimm Si. 84* 
"H" tr>h "L" {Cg£ffcl/. NMOS 15 3^7i 
KiXftmmiiCRZ. 2*20883 7 4«Y>;f-*@ 
SS370, 37 1, 372. 3 7 3 ilDOfite^^-rsa 
SfDSSSritfrCTfc'), 8 1. 8 2{C-e-n^n§rS©^F 

matifcso. 8 3i^B©ffi#^i%i-rs 0 -?•©/<:«) 

(C, 8 0. 8 3©$&«. 5 8©^ft£|5|}t(Cg{tT 
[0 06 6] flW.tr. 8 0*i "H" *><=> "L" «c»kO 

fc^ia* 6 wm& 374 ©as«rafiBi-r s £ . 8 1 10 

*5 "H" *><E> "L" KgffcU 8 0*5 "H" £ft£„ $ 
fc. 8 3*5 "L" ipP> "H" (CXftLfcl&Hfr&jKIl 
R3 7 4©»S3IHiBiTa& % 8 2*5 " L " *>6 
"H" fc^bU 8 3*5 "L" (CMS. 5 8*5 "L" CC 

R-s^i. 8 1*5 -H" i»p> "L" tcmbtmrnz 
mmciasstbxidK e £t\ 8 1 *5 "h" *>*e> 

"L" {c^tTiitfCtt. PMOS 2 5 2*5*>. 
NMOS 1 5 l*5+7©tfj§£ftij, MilSifcttlii 

AsZWttitji^jzsmtvsz. 8 0*5 "h~ (cm&b^j 

£. 8 2*5 "L" *>6 "H" Kaft^5l»8B*«aiSIC 20 
KSttLU^Cif, 8 2*5 "L" *>6 "L" (C^ft 
•r-Si#fC«. PMOS 2 5 3*5*7, NMOS 15 

5*j*>©«»4tt»). ±©W£R«jta«»ttK^ 
£8&tiftir>«fc518itT*.5. 

[0 06 7] ±-CISI§tfcJ:5{c. 8 3©mtftBjffiS@ 
B3 7 4©«i^lKcj:iJCLK3. /CLK5£«ft| 
H«tC8 3*J "L" KR4©r. 83©fg^£CLK 
3. /CLK5lcmnLX8 1KGmtZttib1C&m* 

&„ 08©3 9O«8 3©S<±*5 "L" lCR-,tc&b. 30 
#KXLK3*5 "H" *><=> "L" , /CLK5*s "L" 

*>6 "H- tc^ft^ssr. 8 5<mnzmmz7v 

*H»4l/ttK. 8 3*5 "L" . 8 5*5 "H" ©tfgg 
*>6. 8 3*5 "H", 8 5*5 "L" OWitWi. -C 
>^'-f0S83 7 5©ttl^*5 "H" £ftfj, NMOS 
15 8*5*>£ftS„ C©£&CLK3*5 "H" ft© 
T> PMOS 2 5 4«*7©tt»r. 8 5© "L" © 
Sft*5<5fcft£„ jgtiU 5 1 ttNMO S 15 8 (teJ: 
O'NMOS 1 5 8«Cj0UtClgttSft*NMOS) *5* 
7©t§£fC8 5©Sfir£ "H" <C«-3fc«6©jR^-c. 40 

©gffiffi < tatt;**-is©-c. 4 5 1 &wmwa 

tt/hS<HM£46fc|,>. CLK3*5 "H" *>?> 
"L" . /CLK5*5 "L" *>?> "H- icmtb. 3 7 
6. 3 7 8. 3 7 7t?«aSh4^5,*H»K8 5©flr 
mtUffiZtlhtmniC* PMOS 2 5 4*it>, N 
MOS 1 5 9 *5:f 7 £ & 9 > 8 5©lfi[45 "H" JCM 
•}fWM*»£tt* (09 *!!&©» . 
[0 068] CAM-feJl<©fetir-££VA*5— grf& 
h V (tf) *5ftt,>*§£ (5Xt v h©t§£) B, H 
8©5 7*J:OT0«canS#ifcfc©x> h (j f ) © 50 
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BW)5 7KtBtitfil4T "H" £ft->rt,>S© 
T\ 5 8. 8 0, 8 3. 8 5 ©m&B-Hvefl "L" , 

"h" , "l" . -H" frZKitare i «c« -h- *5 

m^J§n5. CLK3*5"L" £ft£{l£-C. 7-;f§ 
B3 9 0©r-2 8 5tttOA«(C "H" (C-fe? h 

c;-b^h. 7 , »;^^-^)$n-2>©r > ? •? ?\siv&3 9 
0©t*-*«. rtSP©f n v^ft^9teJ:0-CLK3*5 
"L" *>6 "H" K, /CLK5*5 "H" *>6 "L" (C 
g{bWcB$giJ*>68 5*5 "H" *>«5 "L" ^blTS* 
r©«S^fflgjiLfc««iEl/«,>C£*5ffiE3tl*. C 
n«cj;0m-© (ffi?f-cfti,>) mg&ffl;fr 
8 3©d-5|£5 ^?@K3 9 0(t5WiMfC£*5pJtg£ 
ft<3. fi£*©fMft-fe;l>7 >Jte-y MUSSffl^CCJ: 9 r- 

[0069] 09©*,^©»tt. ^HSg*5jSl>. 

(MOS h7>i?**©) KU-^>^*5A#(^©g 
H-CCLK3. /CLK5© (CLK3© "L" *6 

"H" . /CLK5© "H" frt> "L" -V©) g{t*>6 
8 5©mfi*5^tTS*-C©iaS^*5. CLK3, / 
CLK5©^;l/Xfi (CLK3*5 "H" , /CLK5*5 

"L" ©MRU) mLXfrS^mSomtenkLXI,* 
Z>. HQOttHB, ^HSa*5iS^, KW>«jfc&i/j\ 
Sl»9©SHrCLK3. /CLK5©S{b*»6*ffl[8 
5*JSEfk-rs*-c©aHiW™3J«. CLK3. /CLK5 

©2'^^*i<t 0 *>r*>«:/hst»stt4 * -a tc®&<D®M 

*^Lri>S. H9©ftK©ift^©iS^. CLK3*5 
"H" *6 "L" . /CLK5*5 "L" *>6 "H" (c^ 
-fb-r^^jCC. 8 3©H{i*5 "H" iiiotl,^ 

©r. PMOS 2 5 4. NMOS 1 5 6*5^(C*> 
£&9> Sa«SS*saEtl.5. L*>L. 8 3©Sfi*5 
"L" ttt-ottm^ NMOS 1 56*5+ 7{Cft^© 
t\ »a^ffi«^n^c < ft »3 . PM0S2 54tCj:085*5 
7')? + -is$tl8 5<ommt "H" iftt). iESfttt 
ff*5»ftfetlSC£«ftti. 
[0 0 7 0] Sfc. H8©@8&-CB K^b©/c*{C^ 
T©x**5ft$nrc^„ rtgPi'n-^^-f gccttPM 
OS 2 5 0©AaS«LjWS*Utt,>. jjE&. NMO 
S153*«ttr*-f>-»<-*HB3 7 0. 3 7 1. 3 

72,37 3©#-o^-$©A^ga crftb^y- 

Nl) £*iSfg« ("f ftfr*i;&g©A#gS) ©SSib 
?r. m«l : 3$,^Htl : SlcmMtfZCtX, N 

mos i 5 3©y- h«»c»br-r>A-ii@B3 

7 0 ©A^SSBHW;* < -c^ S„ OS ij 5 8 ©fifc^ 
©B#S»?r/J^ < "f Sfc&StNMOS 1 5 3©^- h 
< RH- . 5 8 ©§fi©JtJDB^3 < x * 
S. NMOS 1 52B> ftmtUvtfmQIfi "H" 
©£^. 5 8©mfi?r "L" K«ofc»©3R^i or» 
NMOS 1 5 2©y-h$I«/jNS<^|t$^^ o 
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nmos i s2<Dy-bmmz, wrssoo^nm 
os i $7vmf&2ftz*u>\-z7~®ffivm£? 

" h M frh "l" ec^bor*6 5 83js m l m *6 

MOS 1 5 0, 1 5 40y-KBt/M<RttSti 
£ e cn&Cj:0PMOS2 53iNMOS 15 4?* 
tt3ft*^>^-jrHTOA*««©*il»ttPMOS 
2 5 3©y- hgfii&O, 8 0# M H M *6 "L M 

«c^fcur*i6, 8 3*5 "l" frh "H" Ka^a* 10 

roaSffi«Flffl3&J3S«Sh* 0 PMOS 2 5 2^8 0* 
,4 H" K3fc«U NOR[UB©A;*75 8CC(*NMOS 
15 loy-hM^tfLaMftBl/tt^Cifre, 8 0 

©3l%T#D#i*aWb3*iS. ilg@B3 7 4*-f>^ 

— ^[HlSS3 7 0 , 3 7 1, 3 7 2. 3 7 3 &ftttfictifj$ 
lT£Ci-C\ PMOS 2 5 2, NMOS 1 5 5©y 

- h§Bfcifc^T«g[§IB3 7 4©A#SS*+#'h3 
<l£ftr£&©r, PMOS 2 5 2. NMOS 155 

©y- hsaccjss 8 3<D^»sao«ai3W/h3Cic t 
mci&wbtcs som^tmmv^^o 20 

[0 07 1 ] B8©BB©BKBB£L?lMl?rS<f> 
>*-*BB3 7 0. 371, 372, 373, fc<fcc«i 

S0B3 7 4o«fts«coi>r»wrs. 5 8©m{4£ 

44 L" fcRTfcSWSR^-NMOS 1 5 3 
0883 7 0, 3 7 1, 3 7 2, 3 7 3T?MM-*C4 
T\ NMOS 15 3(Dy-hgjltt % 5 7^ H L"t 

5 8* "l b *6 " h " tcmtbtcm&bfrmt.n2ti 

ttlr>. NMOS 1 5 3*JJ:Cfffi©x>h y (ff) ©N 
MOS 15 3 fcfflaS-ra NMO S©»ttx> h 'J 
(tf) mcmb^fiK *©*t\ CAM-feJl/OIEttT 1 - 30 
JiVA*HS«, -J-fctofc 5 7(Ctia"r€>ffi^©m 
{4* "l" 4ft^TC>4x>h y (?t) (D^lx>F 

u (tf) #>*si>tt«ra*. ojo, 

ttH3ft£M/DSl 5 3*CtBS*SNMOS©»tti** 1 
4&S. CtiCCcfcO, NMOS 15 3fcJ;OTfe©x> 
bV «t)©NMOS 1 5 3fC*B^T£NMOS©y 

#<<t$ ?»BB) &c*tur, c©gp#©y~h^s© 
3«ttso**tt i /*§x> h y (fr> &it<g«3ft£, 

RMtC. PMOS 2 5 2, NMOS 15 5©y-h 40 
£S 8 0 . 8 3 ©fl##g{b b fcBBr 0*5fl5tt« 3 

[0 07 2] B8©BB©J:5fCfc* hfi#6 1 ©&£ 
BB*te^7yfc* hBB (-f>/*-*BB3 7 0. 3 
7 1. 3 7 2, 3 7 34NMOS 1 5 3 ©«tliSteJ:tf 
iI&[nIB3 7 4 4NMOS 155, PMOS 252 

fcBWr*. ±©»W#>6>W6*ttJ:5K:. 08 ©088 50 
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teCAM^;l/©IEt$r~#4VA#-&T£x> h y 

(ff ) a, ix>mj (ff) L*ttc»c4*«Bt/c. 

fc* hA4A£BB©flW«A*fiKbrc»&. -7?, 
Hi te<fcCXB2«C7Sl/fcvy ^i»*3tt»U-Sx> h y 

(fr) ©-S. ^-a®^5 7*«ft-r4HBrtt, * 
r©CAM-fe^©iettr-^<hVA©^tf ^ fw-s 
te&£tg£#*£©~c, C AMIlK©£r©»l ^ 
m (3 1 4f6©x>h y, ?a9»©3 Hcfg^TSv 
*5±^x>hy (tf) ©927^«(34 
4tt©x>hy©3 4fclHS'ravsr*») 3WR«sn 
c©/c&, 7 7 ?i<j[)^i;?t-yiB 

(01©PMOS 204, 20 7)?:, -feJl/^y-fe* 
HUB (3 l*J<t»3 4<kl5ltB©iIS^r*n-enP 
MOS 2 0 4. 2 0 7©y~hm@£fgi(j?-£[p]B£ 

4ttr*tt(r>. TOt//ct§£, CAMt;KME!tf-jr 
©Str? h4VA&fcr? h©*HK©»****<&(,>4 
^cc(i. Biv***©:/y**-yBB (01©PM 
os 204)?:, y-fe^ hBB (3 i tm^vmrn 
m-^-cpmos 2 o 4©y- h«ffi4rei!rrsiiB* 

&*©?, wpBA©ffiKitjbssn«. chK#i, 

r, B8©BBCCtt. CAM-fert^SBtt^-^VA** 

--Sfsx>hy (tf) «ix>h»; (tf) ujm*<« 

WSEfb-TSBBttjiW* 1 BBU*ttl>C4*6, 

[0 07 3 ] eUJttWb«:J:5«C % 38©[pI88©^ 

JSii{fc©fc»Cct v hM-^*|6^-rsNORJMI* 
■BftLteCi. (KB«WMk©&»«:, CAM-fe^© 
fBtSr-^iVA*— &T£x> hV^lx>h y L/* 

&^Ci*«WLrNORB»*JJ:»^>^-*BB* 
■fe^7y-fe?r H!S8<tLfcc<!:, ^xf-A©^n^^fi 
-^CLK3, /CLK5 4tt*RBB««c 4 Sii[Hl88©iiJi 
BSBfi&cJ: t)m»«aB©«{fl[fCB?4-fe;U7 y -fe ^ USB© 
Hi**, WA(D^P^MCLK3, /CLK5 

<0at}iKVtbU^AO9Uy ^M-^CLK3, /C 
L K 5 (c J: 0 y -fe 7 h 3 tx Z 5 v *HB*KW*: C t , 
Sfcfe©fflffi&-fe;i/7 y-b^ hBB©ffl*«:J:0 5sr^B 

9 h [HlB©ffl^fi^?: ^ 9 ^BBCCBI 0 5 «c 0 , 
BB»K*'hS< UfcCir*«. 

[0 07 4] Ell 0©[HB«, H8©7 5r^@B3 9 0 
©ffi©*SS«l4^Uri*S. 08©lelB©Si^rai^/c 
B8©9?^BB390ra % CLK3. /C 
LK5© (CLK3© "L w *>6 M H" , /CLK5© 

"H M ^6 "L" ^©) £{fc*6 8 5©«ffl*saffrr* 
*"C©fflSI«H#. CLK3. /CLK5©^^« 
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(CLK3# " H ** . /CLK5# "L" OHM) &H 
DSS©ffli&o/c»-&, CLK3# ** H ** 2»6 

"L w , /CLK5# "L" "H" K^ftTSBSfJ 
CC, £tc, 8 3©S{sWH" £fcoTC>4©-C. PM 
OS 2 5 4. NMOS 1 5 6 #RB$Ktf 

(B9©«S©jgg&) . B8©5v*|§B 
390tt, fc*^iE*cW|?r*#. 01O00B 
tt. H8©7**BB3 9 0©Kffl«**«ftftoj;5 

[0 07 5] 8 5(DiM " H w ( y -fe 

9 h) "f £PMOS 2 5 4KPM052 6 0 fcgfljKSSR 
U PMOS 2 6 0©y-h*«*8 5©©#43rJ£ 
©l$IBHI6-efcfM6 2-C|g»T^ B 6 2©«fctt8 5 
©m{£a>6^>^-*@B3 7 5, 6 00. 60 1. 6 

0 2<mwmtcimtixmttz o m8<omm®&3 

7 4<mWmt-4>'*-$®9&3 7 5. 6 0 0. 6 0 
1, 6 0 2©iBg«FlB*JKia^KasJ:5«:8a)-r 
c©iifil^BI4cc-c«iR«:^>^^0B4a(D 

«S^£P£fcC£<fc-rS. 8 3©*ffi# '* J_i w 20 
"H" K^fbO/cB^iJ^ ^>><~*|§IB4©©iie 

^FlHIfiBirSi. B8©8 2# "H" K&9NMOS 

1 5 5r 8 3*JWTS^»/d^atir 8 3 omfi^ 
"L" — 8 3 "L"fr£> "H"&t^ 
itbtdftM&h. NMOS 1 5 6*C8 5^fifcS-r^B$ 
5@S«tf«i»rSi8 5^ "L" fcft*. NMOS 1 

5 6T8 5*J»rSI«0»iNMOS 1 5 5T83 

**wtT«i*£a*«t«SEL< t sfc-e©B#j@&#-( > 

'<-*H*iaffl*©Bffl&TSi. 85#"H"^6 

" l "cc*{bo/c«F?n*6 ^ ^iass4 a©j»p$ 30 

lffl«:8 3©«tfcra "L"fCfc^ri>£ 0 
[0 07 6] H10<Oia»r«, 8 5#"H M ^6 

■«fflltt6 2©fltfiW« itton»*©r, PMOS 
2 6 0Wt7«iftotl^ B C0fc#>. 8 5CD 
^Vf-v-i? (ij-fey h) 0fca6KCLK3£ H H" jfe 

6 £ UTfePMOS 2 54. NMOS 156 

*Morsii*8fo&5iftnac4tt&i^ 6 2©m{i# 
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